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1.0 INTRODUCTION AND DESCRIPTION OF THE RIVER AND W ATERSHED

The Cedar Creek watershed covers approximately7is@8are miles ()i in southwest North Dakota
and is part of the Missouri River Basin. Cedar Krigea perennial stream and flows through five dmsn
in southwest North Dakota, providing a recreaticarad agricultural water supply while it delineates
county lines as it flows to the Cannonball Riveig(ffe 1). Originating in the northeast corner of
Bowman County and the southeast corner of SlopatgpCedar Creek winds its way in a southeast
direction across Adams, Grant and Sioux Countiesrevtt confluences with the Cannonball River 18
miles south of Raleigh, North Dakota. General ab@ristics and facts on the Cedar Creek watershed
and Cedar Creek are provided in Table 1. A 40/@-segment of Cedar Creek (ND-10130205-001-
S _00) and a 40.68-mile segment of Crooked CreekINIB0205-006-S _00) in the Cedar Creek
watershed are listed on the state’s 2006 Secti8(d3list of impaired waters (Figure 2). Crookek€k
is a tributary of Cedar Creek; TMDL segments areggaphically located within the Cedar Creek
watershed near the confluence with the CannonbadirR

Table 1. General Characteristics of Cedar Creek ahlts Watershed.

Legal Name Cedar Creek

8-Digit HUC 10130205

Counties Traversed Slope, Bowman, Adams, Grant, Sioux
Eco-region Northwestern Great Plains (Level Ill), Missouri tekau (Level V)
Watershed Area 1,787 mf

Head Waters Bowman and Slope county

Outlet Cannonball River

ND Highways Crossed Hwy 67, Hwy 22, Hwy 8, Hwy 49, Hwy 31
Stream Class Class Il

Headwater Elevation 2825 Feet (MSL)

Outlet Elevation 1881 Feet (MSL)

River Length 295 miles

Annual Mean Stream Flow

for Year 2001 116

1.1 Clean Water Act Section 303(d) Listing Informaibn

Based on the 2006 Section 303(d) List of Impaireatéis Needing TMDLSs, the North Dakota
Department of Health (NDDoH, 2006) has identifiedl0a3 mile segment of the Cedar Creek from
its confluence with Hay Creek downstream to itsfle@mce with the Cannonball River (ND-
10130205-001-S_00) as fully supporting, but thneedefor recreational uses (Table 2). Crooked
Creek and its tributaries, a tributary watershe@edar Creek consisting of 40.68 stream miles is
also listed on the 2006 Section 303(d) list as ingplefor recreational uses (Table 3).
Recreational uses on Cedar Creek are currently $uipporting but threatened and recreational
uses on Crooked Creek are not supporting due tesske fecal coliform bacteria concentrations.
Fecal coliform bacteria
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levels periodically exceed the State water qualindard and E. coli bacteria originating from
human sources have been discovered in Cedar Creek.

Table 2. Cedar Creek Section 303(d) Listing Inforration (NDDoH, 2006).

Stream Name
Assessment Unit ID

Stream Description
Size

Designated Use
Stream Class

Use Support
Impairment

TMDL Priority

Cedar Creek
ND-10130205-001-S_00

Cedar Creek from its confluence with Hay Creek detneam to
its confluence with the Cannonball River

40.3 miles

Recreation

Class Il

Fully Supporting, but Threatened
Fecal Coliform Bacteria

Medium

Table 3. Crooked Creek Section 303(d) Listing Infionation (NDDoH, 2006).

Stream Name
Assessment Unit ID

Stream Description
Size

Designated Use
Stream Class

Use Support
Impairment

TMDL Priority

Crooked Creek, including tributaries
ND-10130205-006-S_00

Crooked Creek, including tributaries

40.68 miles

Recreation

Class lll

Not Supporting

Fecal Coliform Bacteria

High, Targeted

L v )
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— Cannonball River
Cedar Creek

Cedar Cieel Watershed

Figure 1. Cedar Creek in North Dakota
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1.2 Topography

The Section 303(d) listed segment of Cedar Creghligihted in this TMDL serves as the border
between Grant County and Sioux County, North Dakbitee Crooked Creek watershed lies
wholly within Grant County, North Dakota. Topoghgpof the two combined watersheds consists
of short grass prairie and rolling plains with proent sandstone buttes. Elevation of the area
ranges between 1,800-feet (MSL) to 2,700-feet (M&O0)l Survey of Grant County, USDA Soil
Conservation Service, 1988). Glaciation has h#d tio no effect on the topography of the area
leaving original soils in place and a complex strafrainage system.
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Legend W
Cedar Creek TMWMDL Segment +
Crooked Creek TMDL Segmerd

D Cedar Creek Watershed
[ | Sub-watershed Boundaries

Figure 2. Cedar Creek and Crooked Creek TMDL Listed Segments

1.3 Land Use/Land Cover

Land use in the two combined TMDL listed watershisdbe same and is primarily agriculture
(Figure 3). Eighty-nine (89) percent of the sultevshed is pasture or rangeland (Table 4), with
the primary agricultural practice being livestockguction, specifically cow-calf operations.

Thin top soll of siltstone, sandstone, and shal@mmie crop production leaving range and
pasture land consisting of short grass prairidgdpand a wide variety of forage ideal for beef
production. Crop production consists of small gr@iops such as spring wheat, oats, and barley
accounting for approximately 4 percent of the lasd. With the advent of no-till and minimum
tillage technologies, the region is seeing an iasean higher water use crops such as corn, grown
and cut for feed silage, flax, and sunflower. Apgpmately four percent of the watershed crosses
the state line into South Dakota, where land usmk®nown. Taking into consideration the
dominance of range and pasture in ND, and the segurential area, it is safe to assume that
range and pasture dominate the four percent oivitershed in South Dakota. Other land uses
include roads, water, and woods.
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Legend N
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Figure 3. Land Use in the TMDL Listed Watersheds (NDSU, 2003)

Table 4. Land Use Acreage by Sub-watershed.
Sub-watershed

1 2 3 4 5 Total %

Land Use Type (Acres) (Acres) (Acres) (Acres) (Acres) Acres
Pasture/Range 21,726 22,274 26,085 24,596 25,2559,934 89
Grasslands 570 258 159 52 90 1,129 0.8
Other Hay/Alfalfa 419 782 1,926 327 756 4,210 3
Small Grain 399 896 1,820 786 904 4,805 4
(wheat, oats, barley)
Row Crops 8 44 88 51 1 192 0.1
(corn, sunflower)
Other Crops 238 229 302 99 103 971 0.7
(soybean, flax)
Bare Soil/Rock 460 287 345 680 468 2,240 2
Water 219 128 568 215 213 1,343 1

Woods 20 16 253 77 34 400 0.2
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1.4 Climate and Precipitation

Southwest North Dakota has a climate charactebgeskvere fluctuations in temperature,
precipitation, near continuous air movement, andrelative humidity. Temperatures of the
region range from a monthly average of 27° F irudayto 85° F in August with an annual
average temperature of 56° F over the last twee#ys/(Figure 4) (NDAWN, 2003).

Precipitation events are sporadic occurring prityas rainfall in late spring and early summer
(Figure 5). Based on precipitation records obthiinem the North Dakota Agriculture Weather
Network (NDAWN) station at Mott, ND, average annpegcipitation is 15.76 inches (NDAWN,
2003).
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Figure 4. Average Monthly Temperatures from 1983-202 Recorded at the NDAWN, Mott, ND
Weather Station.
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Figure 5. Average Monthly Precipitation from 19832002 Recorded at the NDAWN, Mott, ND

Weather Station.
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1.5 Available Steam Water Quality Data

Fecal coliform bacteria samples have been colleatéao locations within the TMDL listed
watershed (Figure 6). One site, station ID 3800 Igcated on the Cedar Creek near the
downstream end of the reach before it confluenagdstive Cannonball River. In addition to fecal
coliform bacteria, E. coli bacteria has been cofldat station 380077. The second station, station
ID 385022, is located on Crooked Creek, a tributdrthe Cedar Creek. This site was monitored
for fecal coliform bacteria in 1999 and 2001.

Monitoring station 380077 is located eighteen mdesth of Raleigh, North Dakota at the
Highway 31 Bridge. It is an NDDoH ambient monitagistation that has been regularly
monitored since 1994. It is also located at a éthBtates Geological Survey (USGS) gauging
station (06353000). The sample frequency forsheswas every six weeks during the recreation
seasons of 1994 through 2000 and 2003 and 200gupiport of TMDL development, sample
frequency was increased to twice per week samplimiong the 2001 and 2002 recreation seasons.
The second monitoring site, station ID 385022, masitored semimonthly during the months of
May, June and July of 1999 and semimonthly durirg dnd August of 2001. The recreation
season in North Dakota is May 1 to September 30.

Table 5. General Statistics for Water Quality Dataand Monitoring Station Descriptions.

# Collected % O/éixizgldelr?s
Locati Max. Min. Geometric Greater 9
STORET oca_thn (CFU/100 (CFU/100 Mean than 400 the 200
Description Years mL) L) Sy el CEU/100
Collected e il
Standard
380077 Cedar Creek, 62
Eighteen miles S. *
of Raleigh @ Hwy  1994-2002 1600 10 185 31 40
31 bridge
385022 Crooked Creek, 9
near its confluence
1999/2001 1600 60 301 44 44

with Cedar Creek

* Some of the samples returned results of “too mamreto count,” a value of 1600 was used in thésatfons.

Location descriptions and statistics for water gualata for each monitoring station are shown in
Table 5 Station 380077 is the furthest downstream siterattd40 percent of the samples exceed
the 200 colony forming units (CFU) per 100 milklis (mL) water quality standard. Station
385022 is located on Crooked Creek near its confleavith Cedar Creek, 44 percent of the
samples collected at this site exceed the watditgggandard. The maximum fecal coliform
bacteria concentration at both stations was 1600/0F0 mL. It should be noted that a value of
1600 CFU/100 mL was used when a sample returnedudt of “too numerous to count” and
represents the maximum colonies the microbiologywdl count for a sample. While a value of
1600 CFU/100 mL may be a significant underestinmatiothe cases of “too numerous to count,”
there is no other defensible value that can be fmsatiese cases. Less than 10 percent of the
samples returned results of “too numerous to cbsatthere is a minimal influence on the results.
The minimum fecal coliform bacteria concentratiahstations 380077 and 385022 were 10 and
60 CFU/100 mL, respectively.

The segment of the Cedar Creek from its confluevite Hay Creek downstream to its confluence
with the Cannonball River (ND-10130205-001-S_0dQ)sted as fully supporting, but threatened
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for recreational uses. Crooked Creek and its taities (ND-10130205-006-S_00) are listed as not
supporting recreational uses. A recreation usergehation was made using fecal coliform data
collected between 1994 and 2003 at station 380Yd data from 1999 and 2001 at station
385022. Based on fecal coliform data, the follayreneficial use support criteria were used:

Criterion 1: The geometric mean of the samples lshoot exceed 200 CFU/100 mL.
Criterion 2: Not more than 10 percent of the sampleould have a density exceeding 400
CFU/100 mL.

The two criteria were then applied using the follogvuse support decision criteria:
Fully Supporting: Both criteria 1 and 2 are met.

Fully Supporting but ThreatenedCriterion 1 is met, but 2 is not.
Not Supporting: Criterion 1 is not met, or Criteria 1 and 2 ao¢ met.

Legend

Ixl

Cedar Creek TMDL Segment
Crooked Creek TMDL Segment

| | ™DL Listed Sub-watersheds

Figure 6. Water Quality NMonitoring Station L ocations on the THWMDL Listed Sireams.

A geometric mean of 185 CFU/100 mL at station 380@dicates that criterion one was met and
31 percent of samples exceed 400 CFU/100 mL (Tahiedicates criterion two was not met,
therefore establishing a fully supporting, but gtemed beneficial use support decision.
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For the Crooked Creek listed segment, fecal cotifbacteria samples from station 385022
resulted in a geometric mean of 301 CFU/100 mLJev percent of samples exceed 400
CFU/100 mL, indicating both criteria one and tworgvaot met. Therefore, establishing a not
supporting beneficial use support decision for ®eabCreek and its tributaries was made for this
waterbody.

2.0 WATER QUALITY STANDARDS

Cedar Creek and Crooked Creek are not meetingrossid) uses for recreation due to total fecal aatifo
bacteria levels that exceed the State water qusthitydard. The fecal coliform standard applicabléne
Cedar Creek and Crooked Creek is 200 CFU/100 ntiis Standard only applies during the recreation
season of May 1 to September 30 of each calendar iate narrative standards are also applicatde
are discussed in Section 2.1 of the TMDL.

2.1 Narrative Water Quality Standards

The North Dakota Department of Health has set haeravater quality standards that apply to all
surface waters in the State. The narrative gemetdr quality standards are listed below
(NDDoH, 2006).

All waters of the State shall be free from substagrattributable to municipal, industrial, or
other discharges or agricultural practices in catregions or combinations that are toxic
or harmful to humans, animals, plants, or residepiatic biota.

No discharge of pollutants, which alone or in conaliion with other substances shall:

a. Cause a public health hazard or injury to emvmrental resources;

b. Impair existing or reasonable beneficial udab® receiving water; or

c. Directly or indirectly cause concentrationgoflutants to exceed applicable standards
of the receiving waters.

In addition to the narrative standards, the NDD@ld Bet a biological goal for all surface waters in
the state. The goal states “the biological coadibf surface waters shall be similar to that tdssi
or waterbodies determined by the department t@g®mnal reference sites” (NDDoH, 2001).

2.2 Numeric Stream Water Quality Standards

The Cedar Creek is a Class Il stream. The NDDdfthitien of a Class Il stream is shown below
(NDDoH, 2006).

Class Il = The quality of the waters in this class shaltb#able for the propagation and/or
protection of resident fish species and other aqiédta and for swimming, boating, and
other water recreation. The quality of the watdrall be for irrigation, stock watering, and
wildlife without injurious effects. After treatmenonsisting of coagulation, settling,
filtration, and chlorination, or equivalent treatm@rocesses, the water quality shall meet
the bacteriological, physical, and chemical requigats of the department for municipal or
domestic use. Additional treatment for municipsé imay be required to meet the drinking
water requirements of the Department. Streamisisnctassification may be intermittent in
nature, which would make these waters of limiteld@dor beneficial uses such as municipal
water, fish life, or irrigation.
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Crooked Creek is a Class lll stream. The NDDoHnikdn of a Class Ill stream is shown below
(NDDoH, 2006).

Class lll — The quality of the waters in this class shall béasle for agricultural and
industrial uses such as stock watering, irrigatwashing, and cooling. These streams have
low average flows and, generally, prolonged periidso flow. They are of limited

seasonal value for immersion recreation, fish bfeqd aquatic biota. The quality of these
waters must be maintained to protect recreatigh, ind aquatic biota.

Numeric criteria have been developed for Classidl Bl streams for fecal coliform bacteria.
Fecal coliform bacteria standards have been esteduliand are shown in Table 6. The fecal
coliform standard applies only during the recraagseason from May 1 to September 30.

Table 6. North Dakota Fecal Coliform Bacteria Stadards for Class Il and Ill Streams.
Standard

Parameter Geometric Mearnt Maximum 2

Fecal Coliform Bacteria 200 CFU/100 mL 400 CFU/D10

! Expressed as a geometric mean of representatiyelesgollected during any consecutive 30-day period
2 No more than 10 percent of samples collected dwimgconsecutive 30-day period shall individuaktgeed the standard.

3.0 TMDL TARGETS

A TMDL target is the value that is measured to pitlie success of the TMDL effort. TMDL targets
must be based on State water quality standardsadmulso include site specific values when no migme
criteria are specified in the standard. The follmwTMDL target for the Cedar Creek is based on the
NDDoH water quality standard for fecal coliform bexta.

3.1 Cedar Creek and Crooked Creek Targets

Both Cedar Creek and Crooked Creek, includingiisitaries, are impaired because of fecal
coliform bacteria. Cedar Creek is fully supportibgt threatened, and Crooked Creek is not
supporting beneficial uses because of fecal colifbacteria counts exceeding the North Dakota
water quality standard. The North Dakota wateligustandard for fecal coliform bacteria is a
geometric mean concentration of 200 CFU/100 mLrdpthe recreation season from May 1 to
September 30. Thus, the TMDL target for this re200 CFU/100 mL. In addition, no more
than 10 percent of samples collected for fecafaat should exceed 400 CFU/100 mL.
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4.0 SIGNIFICANT SOURCES

There are no known point sources in this TMDL lissegment of the Cedar Creek watershed, including
Crooked Creek. Fecal coliform bacteria and E. loatiteria polluting the river are from non-point
sources. According to the 2002 National Agricudtustatistics Service (NASS) land use/land covéa,da
the dominant land use/land cover within an estich&t&0 meter riparian buffer around Cedar Creek is
pasture, idle crop, and CRP at 96 percent. Therglad is entirely rural with 89 percent of thedlan
classified as range or pasture, while agricultarap production accounts for 5 percent. The redexiof
the watershed is roads, water, woods, hay landfantsteads (Figure 3, Table 4). With agriculture
being the predominant land use, farms and ranaledseated throughout the watershed.

To better determine the sources of fecal colifoantéria, samples were analyzed by Source Moletular
isolate the genetic make up of E. coli. This psscs termed “DNA Fingerprinting.” The goal of “[AN
Fingerprinting” is to determine whether E. coli fmlin Cedar Creek water samples originates from
animal or human sources.

Two samples from monitoring station 380077 werdyareal using DNA fingerprinting (i.e. bacteria
source tracking) of E. coli to determine if the s@$ were human or non-human. Both human and
animal sources were found in the samples (Tableokyever, of the nine isolates, most were founieto
animal sources (only 3 of the 9 were determindoetbuman sources). Animal feeding areas and
livestock grazing are likely contributors. Humaueces are likely to be from failing septic systems
and/or from the direct discharge of sewage frormfteads in the watershed.

Table 7. Results from DNA Analysis of E. coli Isaltes at Station ID 380077.

STORET Fecal Coliform E. coli Isolate # Probable

. (4-5 colonies of cultured E. coli
Station # mpn*/100 mL e e Source

Animal
Animal
Animal
Animal

Human
Human
Animal
Animal
Human
* mpn = most probable number of fecal coliformdBOmML of sample after 20 hrs of cultivation at 24€5

380077 =240

380077 =210

AP WONRERPIPPWOWDNPE

It is not surprising that animal E. coli were doamhin the samples analyzed as livestock produdsian
dominant agricultural practice in Grant County.a@rCounty ranked 4th out of 53 counties in North
Dakota with an estimated 80,000 cattle (NDASS, 2008 NDDoH permitted Concentrated Animal
Feeding Operations (CAFOs) of 1000 animals or greate located in the five TMDL sub-watersheds.
Seven Animal Feeding Operations (AFOs) of 100 t@0lénimals and four AFOs with fewer than 100
animals are located in the riparian area or incation where pollution from livestock waste is a@nt
(Espe, 2005). Another two AFOs of fewer than 10inals are located near Cedar Creek in locations
where the threat of pollution from livestock is neoate (Espe, 2005). There may be other AFOs in the
TMDL sub-watersheds, however their location aneé sie unknown.

Wildlife may also contribute to the animal E. caund in water quality samples, but most likelyain
lower concentration. Wildlife are nomadic with femnumbers concentrating in a specific area, thus
decreasing the probability of their contributionfe¢al matter in significant quantities.
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The identification of human E. coli (Table 7) is@ncern and indicates that failing septic systems o
direct discharge sewage systems are most liketéolcwithin the watershed. Single-family dwellings
and farmsteads are located throughout the watershieeise types of dwellings have been identified on
Cedar Creek near ambient monitoring station 3800/ hile it has not been documented, land
application of septic sludge may be another soaf@®ntamination. As stated previously, the passib
of point source pollution from wastewater treatrfawtlities is unlikely in the 220-riwatershed.

5.0 TECHNICAL ANALYSIS

In TMDL development, the goal is to define the higle between the water quality target and the
identified source or sources of the pollutant feeal coliform bacteria) to determine the loaduatn
needed to meet the TMDL target. To determine thise-and-effect relationship between the water
guality target and the identified source, the “laagation curve” methodology was used.

The loading capacity or total maximum daily loadiDL) is the amount of a pollutant (e.g. fecal
coliform bacteria) a waterbody can receive andirstdet and maintain water quality standards and
beneficial uses. The following technical analysisiresses the fecal coliform reductions neceseary t
achieve the water quality standards target of 2BO/C0O0 mL with a margin of safety.

In Section 4.0, significant sources of fecal califidoading were defined as non-point sources oaitiig
from failing septic systems and livestock. An impat factor in determining non-point source patat
loads is variability in stream flows and loads asat@d with high and low flow. To better charaizer

the hydrograph of the TMDL listed stream segmeiad duration curve was derived for monitoring sit
380077 located south of Raleigh, North Dakota (Fédt). The load duration curve for this site was
derived using the 200 CFU/100 mL water quality dead. Flows for site 380077 were obtained from the
discharge record at the United States Geologicaleyy(USGS) gauge site (06353000) co-located with
site 380077.

A hydrograph or flow duration curve for Cedar Crees developed by generating a flow frequency table
using daily stream flow data over a 20 year pe(idB3-2002) and plotting the points as a flow dorat
curve (Figure 7). For purposes of this TMDL, Idaw is defined as flows which are exceeded 80
percent of the time or flows less than 3 cubic femtsecond (cfs). High flows are flows that are
exceeded less than 20 percent of the time or fipwater than 62 cfs. Moderate flows are flows leetw

3 cfs and 62 cfs.

Observed in-stream fecal coliform bacteria con@iutns collected at monitoring site 380077 were
converted to pollutant loads by multiplying concatibns by the flow and a conversion factor. These
loads are plotted against the percent exceeddtedfadw on the day of sample collection (Figure 8).
Points plotted above the 200 CFU/100 mL targete@xceed the water quality target. Points platied
or below the target curve meet the water qualityegtiof 200 CFU/100 mL (Figure 8).
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Figure 7. Cedar Creek Flow Duration Curve at Statbn ID 380077 Co-located with USGS Station
06353000) at Raleigh, North Dakota, (The curve radtts flows collected from 1983-2002.
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Figure 8. Cedar Creek Load Duration Curve at at Sation ID 380077 Co-located with USGS
Station 06353000) at Raleigh, North Dakota, (The cue reflects flows collected from 1983-2002
and fecal coliform data collected from 1994-2002).



Cedar Creek and Crooked Creek Bacteria TMDL Final: August 2008
Page 13 of 24

Observed loads plotted on the load duration cuxeeeded the target curve within all three flow negs
(high - <3 cfs; moderate - 3 to 80 cfs; high - 8§). Those loads above the target curve in thvefliow
regime (less than 3 cfs) indicate direct sourcgsoditition, such as point sources or livestock tedan
close proximity to the stream. Since there ar&mmwvn point sources in the watershed, loading ssurc
exceeding the target curve in the low flow regime@nsidered to originate from direct depositeufaf
matter by livestock utilizing the river as a waseurce during low flows. Discharges from failirgpsc
systems are also likely occurring at low flow. &ewoliform bacteria loads above the target linehim
moderate flow regime, between 3 cfs and 62 cfs those loads greater than 62 cfs in the high flow
regime indicate non-point source pollution. Sgeacibn-point sources of pollution and their potahto
contribute fecal coliform bacteria loads under higioderate, and low flow regimes in the Cedar Creek
watershed are described in Table 8.

A linear regression was developed for each flowmneghigh, moderate, and low) using only the sample
loads that occur above the TMDL target (200 CFU/GQQ curve (Figures 9, 10, and 11). The linear
regression line for each flow regime was then wgigll the percent exceeded of the average daily
discharge for the period of record 1983-2002, toutate existing fecal coliform bacteria loads e

fecal coliform load for each flow regime necesdaryeach the TMDL target concentration of 200
CFU/100 mL

Table 8. Non-point Sources of Pollution and TheiPotential to Pollute at a Given Flow Regime.

_ Flow Regime
Non-point Sources

High Flow Moderate Flow Low Flow
Riparian Area Grazing (Livestock) 'H H H
Animal Feeding Operations H ™ L
Manure Application to Crop and Range Land H M L
Intensive Upland Grazing (Livestock) H M L

*Potential importance of non-point source area tardmute fecal coliform bacteria loads under a giflew regime rated as H: High; M: Medium; and L:
Low.
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Figure 9. Linear Regression of Points Exceedindgpi¢ TMDL Target Curve at High Flow.
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Figure 10. Linear Regression of Points Exceeding¢ TMDL Target Curve at Moderate Flow.
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Figure 11. Linear Regression of Points Exceedingp¢ TMDL Target Curve at Low Flow.

The load reductions derived from the Cedar CreelOLMiill also be used for the listed segment of
Crooked Creek because of the limited samples deliean Crooked Creek. There are several factats th
make this approach appropriate. Crooked Creeltribiatary to Cedar Creek and contributes to the
bacteria load in the listed segment of Cedar Cré&éie watersheds of Cedar Creek and Crooked Creek
have nearly identical land use patterns. Approxetye80 percent of the land use in the Crooked Kree
watershed (Sub-watershed 1) is pasture/range @Rjurable 4). In the overall Cedar Creek watatshe
pasture/range constitutes 89 percent of the laadLable 4). The fecal coliform bacteria conceidre

at the sites on Crooked Creek and Cedar Creelaahg similar as far as the percent of samples
exceeding 200 CFU/100ml and 400 CFU/100ml (TableT™je sources of bacteria and the BMPs that
will be used to reduce bacteria loading in the watersheds are identical.

One of the more important concerns regarding nantources is variability in stream flows. Vaiab
stream flows often cause different source areadaatting mechanisms to dominate (Cleland, 2003. A
previously described, three flow regimes were seteto represent the hydrology of the watershed
(Figure 8). In southwest North Dakota, rain evemntsalso variable. Rain events can be sporadic an
heavy or light, occurring over a short duratiomeditation events of large magnitude, occurring a
faster rate than absorption, contribute to higlofilavents. These events are represented by runtie
high flow regime. The moderate flow regime is esggmted by runoff that contributes to the streasr ov
a longer duration and for a longer period of tinféne low flow regime is characteristic of drought o
precipitation events of small magnitude that docuottribute to runoff. By relating runoff charagsgics
to each flow regime one can infer which sourcesast likely to contribute to fecal coliform loadin
Animals grazing in the riparian area contributeafezoliform bacteria by depositing manure wheitesis
an immediate impact on water quality. Due to tlese proximity of manure to the stream or by direct
deposition in the stream, riparian grazing impaaser quality at high, moderate, and low flow (TeaB).
In contrast, intensive grazing of livestock in th@and and not in the riparian area has a highnpiadeo
impact water quality at high flows, moderate impatanoderate flows, and minimal impact at low flows
(Table 8). Exclusion of livestock from the ripariarea eliminates the potential of direct manusodi
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and therefore is considered to be of greater inapog at low flows. However, intensive grazingha t
upland creates the potential for manure accumulatra availability for runoff at high flows and egh
potential for fecal coliform bacteria contaminatioBest professional judgment indicates that theeth
flow regimes are adequate in identifying sourcasi@nd loading mechanisms.

6.0 MARGIN OF SAFETY AND SEASONALITY
6.1 Margin of Safety

Section 303(d) of the Clean Water Act and the Bi&ironmental Protection Agency (EPA)
regulations require that “TMDLs shall be establila¢ levels necessary to attain and maintain the
applicable narrative and numerical water qualigndards with seasonal variations and a margin
of safety which takes into account any lack of klemlge concerning the relationship between
effluent limitations and water quality.” The mangf safety (MOS) can be either incorporated
into conservative assumptions used to develop BT (implicit) or added to a separate
component of the TMDL (explicit).

To account for the uncertainty associated with kmeaurces and the load reductions necessary to
reach the water quality target of 200 CFU/100 mLQaercent explicit margin of safety was used
for this TMDL. The margin of safety was calculatei10 percent of the TMDL. In other words

10 percent of the TMDL is set aside from both theedl allocation and the wasteload allocation as
a margin of safety. The 10 percent margin of yafets derived by taking 10 percent of the

TMDL for each flow regime.

6.2 Seasonality

Section 303(d)(1)(C) of the Clean Water Act andeaisded regulations require that a TMDL be
established with seasonal variations. The CedeelCFMDL addresses seasonality because the
flow duration curve was developed using 20 yeald®6GS gauge data encompassing all 12
months of the year. Additionally, the water quatitandard is seasonally based on the recreation
season from May 1 to September 30 and controlsbeiliesigned to reduce coliform loads during
the seasons covered by the standard.

7.0 TMDL

Table 9 provides the reader an outline of theaaitelements of the Cedar Creek and Crooked Creek
TMDL. Table 10 provides a summary of average dai&gds necessary to meet the water quality target
(i.,e. TMDL). This load or TMDL includes a load adiation from known non-point sources, a waste load
allocation from known point sources and a margisadéty.

Table 9. TMDL Summary for Cedar Creek and CrookedCreek.

Category Description Explanation

Beneficial Use Impaired Recreation Contact Reaped(ie. swimming, fishing)
Pollutant Fecal Coliform Bacteria See Section 2.1

TMDL Target 200 CFU/100 mL Based on North Dakotdaexguality standards
Significant Sources Non-point Sources No Point 8esiin Sub-Watershed

Margin of Safety (MOS) Explicit 10%
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The TMDL can be generically described by the foilogvequation:

TMDL = WLA + LA + MOS

Where:

TMDL = Total Maximum Daily Load, or the maximum ldiag a waterbody can receive without
violating water quality standards;

WLA = Wasteload allocation, or the portion of theIDL allocated to existing or future point
sources;

LA = Load allocation, or the portion of the TMDU@tated to existing or future non-point
sources; and

MOS = Margin of safety, or an accounting of undetiaabout the relationship between pollutant

loads and receiving water quality. The margisafiety can be provided implicitly through
analytical assumptions or explicitly by reservangortion of the loading capacity.

Based on the “load duration curve” analyses (Se#i@e5), an average daily load (TMDL) of fecal
coliform at high flows is estimated to be 1.457E-€IR2U/day (Table 10). At high flows, the margin of
safety is 10 percent of the TMDL or 1.457E+11 CRy/dSince there are no point sources in the
watershed the entire remaining load is allocatewbiopoint sources. The load allocation is theretbe
difference between the TMDL and the 10 percent masfjsafety or 1.311E+12 CFU/day. To meet the
water quality standard of 200 CFU/100 mL at modeeatd low flows, the average daily load (TMDL)
allocations are 8.408E+10 and 3.560E+09 CFU/dapeetively. At moderate flows the margin of safety
is 10 percent of the TMDL or 8.408E+09 CFU/day ahtbw flows the margin of safety is 3.560E+08
CFU/day. At moderate and low flows all of the remnag load is also allocated to non-point sources,
therefore the load allocation is the differencensetn the TMDL and the 10 percent margin of safety o
7.567E+10 CFU/day for moderate flows and 3.204E2B®/day for low flows (Table 10).

Table 10. Fecal Coliform Bacteria Loads (expressess CFU/day) for the Cedar Creek at Site 380077.
Flow Regime

High Flow Moderate Flow Low Flow
Existing Load 4.374E+12 3.947E+11 1.265E+10
TMDL 1.457E+12 8.408E+10 3.560E+09
WLA 0.000E+0 0.000E+0 0.000E+0
LA 1.311E+12 7.567E+10 3.204E+09
MOS 1.457E+11 8.408E+09 3.560E+08

Future monitoring to determine compliance with ésdted in Table 10 is dependent upon financial
support and available staff. While limited to 8&mples per year, ambient monitoring will be cauresh
at Station 380077 south of Raleigh. ImplementatbBMPs necessary to achieve the TMDL will be
accomplished through the Environmental Quality it Program (EQIP) and/or the 319 non-point
Source Pollution Management Program (319). If 8Lgsed for implementation, monitoring will be
included as a component of the project to docurB&f® effectiveness. If EQIP is used, NRCS has no
requirements to monitor or to document programotiffeness.
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8.0 ALLOCATION

All of the non-point source load is allocated asrgle load because there is not enough detailegtso
data to allocate the load to specific non-pointrsesl (e.g., animal feeding, septic systems, riparia
grazing, upland grazing). Because there are nakmint sources, the entire fecal coliform loadtfos
TMDL was allocated to non-point sources in the wstted. To achieve the TMDL targets identified in
the report it will require the wide spread supgortl voluntary participation of landowners and restd

in the immediate watershed as well as those livipgifream. The TMDL’s described in this reportare
plan to improve water quality by implementing bestnagement practices through non-regulatory
approaches. “Best management practices (BMPshatieods, measures, or practices that are determined
to be a reasonable and cost effective means fmmdadwner to meet non-point source pollution cdntro
needs,” (USEPA, 2001). This TMDL plan is put foa$a recommendation for what needs to be
accomplished for Crooked Creek and its tributasied Cedar Creek from its confluence with Hay Creek
downstream to its confluence with the CannonbalkRto restore and maintain its recreational usess.
recommended that as BMPs are implemented to acthiege TMDL targets, water quality monitoring
should also be implemented to measure BMP effautis® and to determine through adaptive
management if loading allocation recommendatiorsinie be adjusted.

Non-point source pollution is the sole contributmelevated fecal coliform bacteria levels to Cederek
and Crooked Creek, no point source pollution saieze located within the watershed. Three flow
regimes (high flows, moderate flows, and low flowwaye been identified for the TMDL. Each flow
regime has the capacity to deliver pollutant lofadsn different sources in the watershed at varying
magnitudes. To reduce non-point source pollutmretich flow regime, specific BMPs are described th
will mitigate the effects of fecal coliform loadirig the impaired reach. Table 11 illustrates dpeci
BMPs that when implemented in the watershed anddas specific hydrologic conditions, will resuit i
reducing fecal coliform loading necessary to mbeetwater quality target.

Table 11. Management Practices and Flow Regimesfatted by Implementation of BMPs.
Flow Regime and Expected Reduction

High Flow-70%  Moderate Flow-80% Low Flow-74%

Management Practice

Livestock Exclusion From Riparian Area X X X
Water Well & Tank Development X X X
Prescribed Grazing X X X
Waste Management System X X

Vegetative Filter Strip X

Septic System Repair X X

Note: X Denotes potential of management practicstdribute to reduction needed under defined flegime.

Controlling non-point sources is an immense un#ertarequiring extensive financial and technical
support. Provided that technical and financialséasce is available to landowners and livestock
producers in the Crooked Creek and Cedar Creeksteds, these BMPs have the potential to
significantly reduce fecal coliform loads. TheldoVing describe in detail those BMPs listed in Tabl
that will reduce fecal coliform bacteria levelsGedar Creek and Crooked Creek.

8.1 Livestock Management Recommendations

Livestock management BMPs are designed to proneslhy water quality and riparian areas
through management of livestock and associatedngyéand. Fecal matter from livestock,
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erosion from poorly managed grazing, land and i@meareas can be a significant source of fecal
coliform bacteria loading to surface water. Prgatmn, plant cover, number of animals, and soils
are factors that affect the amount of bacteriavdedid to a waterbody because of livestock. These
specific BMPs are known to reduce non-point sopad&ution from livestock. These BMPs
include:

Livestock exclusion from riparian areashis practice is established to remove livestoocin
grazing riparian areas and watering in the strehivestock exclusion is accomplished through
fencing. A reduction in stream bank erosion caexygected by minimizing or eliminating hoof
trampling. A stable stream bank will support vegien that will hold banks in place and serve a
secondary function as a filter from non-point seunenoff. Added vegetation will create aquatic
habitat and shading for macroinvertebrates and fidinect deposit of fecal matter into the stream
and stream banks will be eliminated as a resulvestock exclusion by fencing.

Water well and tank development~encing animals from stream access requiresiéechative
water source. Installing water wells and tanksgas this need. Installing water tanks provides
guality water source and keeps animals from wadmdydefecating in streams. This will reduce
the probability of pathogenic infections to livestand the public.

Prescribed grazing To increase ground cover and ground stabilityddgting livestock
throughout multiple fields. Grazing with a speedfirotation minimizes overgrazing and resulting
erosion. The Natural Resources Conservation SE(NRCS) recommends grazing systems to
improve and maintain water quality and quantityur&ion, intensity, frequency, and season of
grazing can be managed to enhance vegetation aadditter, resulting in reduced runoff,
improved infiltration, increased quantity of soi&ter for plant growth, and better manure
distribution and increased rate of decompositibiRCS, 1998). In a study by Tiedemann et al.
(1998), as presented by USEPA (1993), the effddisun grazing strategies on bacteria levels in
thirteen watersheds in Oregon were studied duhiegstimmer of 1984. Results of the study
(Table 12) showed that when livestock are managadstocking rate of 19 acres per animal unit
month, with water developments and fencing, bagtenels were reduced significantly.

Waste management systenWaste management systems can be effective inotlorg up to 90
percent of fecal coliform loading originating frasonfined animal feeding areas (Table 13). A
waste management system is made up of various esmnpodesigned to control non-point source
pollution from concentrated animal feeding operadi¢CAFOs) and animal feeding operations
(AFOs). Diverting clean water from the feedingaaasd containing dirty water from the feeding
area in a pond are typical practices of a wasteaggament system. Manure handling and
application of manure is designed to be adaptiventaronmental, soil, and plant conditions to
minimize the probability of contamination of suréawater.
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Table 12. Bacterial Water Quality Response to FouGrazing Strategies (Tiedemann et al., 1988).
Geometric Mean

Grazing Strategy Fecal Coliform
Count
Strategy A:  Ungrazed 40/L
Strategy B:  Grazing without management for livektdistribution; 20.3 ac/AUM. 150/L

Strategy C:  Grazing with management for livestoisitrihution: fencing and water
developments; 19.0 ac/AUM. 90/L

Strategy D: Intensive grazing management, inclugiragtices to attain uniform livestock
distribution and improve forage production withtawhl practices such as 950/L
seeding, fertilizing, and forest thinning; 6.9 adM.

8.2 Other Recommendations

Vegetative filter strip- Vegetated filter strips are used to reduce theuarinof sediment,

particulate organics, dissolved contaminants, ents, and in the case of this TMDL, fecal
coliform bacteria to streams. The effectivenesitef strips and other BMPs in removing fecal
coliform bacteria is quite successful. Resultsfi@ study by Pennsylvania State University
(1992a) as presented by USEPA (1993) (Table 18pest that vegetative filter strips are capable
of removing up to 55 percent of fecal coliform leaglto rivers and streams (Table 13). The
ability of the filter strip to remove contaminamsdependent on field slope, filter strip slope,
erosion rate, amount and particulate size disiobutf sediment delivered to the filter strip,
density and height of vegetation, and runoff voluaesociated with erosion producing events
(NRCS, 2001).

Septic System Septic systems provide an economically feasialg of disposing of household
wastes where other means of waste treatment axilaize (e.g., public or private treatment
facilities). The basis for most septic system®ings the treatment and distribution of household
wastes through a series of steps involving thevahg:

1. A sewer line connecting the house to a septik ta

2. A septic tank that allows solids to settle duthe effluent

3. A distribution system that dispenses the effidera leach field
4. A leaching system that allows the effluent tteethe soil

Septic system failure occurs when one or more corapis of the septic system do not work
properly and untreated waste or wastewater ledneesystem. Wastes may pond in the leach field
and ultimately run off directly into nearby streaorgpercolate into groundwater. Untreated septic
system waste is a potential source of nutrientso@en and phosphorus), organic matter,
suspended solids, and fecal coliform bacteria.uRefrom DNA fingerprinting of E. coli indicate
that the furthest downstream monitoring statiorO(B&) on the Cedar Creek contained E. coli of
human origin (Table 7). Failing septic systemstheemost likely source of human E. coli in the
Cedar Creek. Land application of septic systerdgaualthough unlikely, may also be a source of
contamination.
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Table 13. Relative Gross Effectivene$ef Confined Livestock Control Measures (Pennsylvaii State
University, 1992a).

Practice” Runoff® Ph-cl)-g;)ﬂ:)rus N-iljt?ézlz‘-n Sediment Fecal Coliform

Category Volume (%) (%) (%) (%)
Animal Waste Systefn - 90 80 60 85
Diversion Systefn - 70 45 NA NA
Filter Strip$ - 85 NA 60 55
Terrace System - 85 55 80 NA
o W . 1 .

NA = Not Available

a Actual effectiveness depends on site-specific d@mmd. Values are not cumulative between prad#tegories.

b Each category includes several specific types actjres.

¢ - = reduction; + = increase; 0 = no change in serfanoff.

d Total phosphorus includes total and dissolved phagys; total nitrogen includes organic-N, ammonijaahd nitrate-N
e Includes methods for collecting, storing, and d&pg of runoff and process-generated wastewater.

f Specific practices include diversion of uncontartedavater from confinement facilities.

g Includes all practices that reduce contaminane®ssing vegetative control measures.

h Includes such practices as waste storage pondt stasage structures, waste treatment lagoons.

Septic system failure can occur for several regsaittsough the most common reason is improper

maintenance (e.g. age, inadequate pumping). @thsons for failure include improper

installation, location, and choice of system. Hfalrhousehold chemicals can also cause failure

by killing the bacteria that digest the waste.

Results from “DNA Fingerprinting” analysis indicatéhat loads from onsite wastewater treatment

systems are a potential source of bacteria in #gaaCCreek watershed. While the number of

systems that are not functioning properly is unknoivis estimated that 28 percent of the systems

in North Dakota are failing (USEPA, 2002). Basedloe age of most residences in the Cedar
Creek watershed, it is reasonable to assume tisatatie is even higher in the Cedar Creek
watershed.

9.0 PUBLIC PARTICIPATION

To satisfy the public participation requirementtug TMDL, a hard copy of the TMDL for Cedar Creek
and Crooked Creek and a request for comment wdsdirtai participating agencies, partners, and tegho

who request a copy. Those included in the maidihg hard copy included the following:

Cedar (Sioux County) Soil Conservation District;
U.S. Environmental Protection Agency, Region VIII;
Grant County Soil Conservation District;

Grant County Water Resource Board;

Natural Resources Conservation Service (State ©#iw Grant and Sioux County Field Offices);

Standing Rock Sioux Tribe, Department of Water Reses; and
U.S. Fish & Wildlife Service.
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In addition to mailing copies of this TMDL for Ced@reek and Crooked Creek to interested parties, th
TMDL was been posted on the North Dakota Departraehkealth, Division of Water Quality web site.
A 30 day public notice soliciting comment and papation was also published in the following
newspapers:

Carson Press;

Grant County News; and

The Bismarck Tribune.

Other than receipt of EPA Region 8's informal TMBdview form, no comments were received on this TMDL
report. A copy of the EPA Region 8 review fornprsvided in Appendix B.

10.0 MONITORING

To insure that BMPs implemented as part of any sghtsl restoration plan will reduce fecal coliform
loadings to levels prescribed in this TMDL, waterality monitoring will be conducted in accordance
with an approved Quality Assurance Project PlanP®A Specifically, monitoring will be conducted
for fecal coliform and E. coli. Once a watershestoration plan (e.g., Section 319 Project
Implementation Plan) is implemented, monitoringl Wwé conducted on Cedar Creek and Crooked
Creek beginning one year after implementation attengling 1 year after the implementation project is
complete.

11.0 TMDL IMPLEMENTATION STRATEGY

Implementation of TMDLSs is dependent upon the amiity of Section 319 NPS funds and/or other
watershed restoration programs (e.g. USDA Environtai&€uality Incentive Program), as well as
securing a local project sponsor and the requirattining funds. Provided these three requirememts ar
in place, a project implementation plan (PIP) isedeped in accordance with the TMDL and submitted
to the ND Nonpoint Source Pollution Task Force trelUS EPA for approval. The implementation of
the BMPs contained in the NPS pollution PIP is ntdwy. Therefore, success of any TMDL
implementation project is ultimately dependent loa producers in the watershed to voluntarily
implement BMPs needed to meet the TMDL goal.

Monitoring is an important and required compondrdry PIP. As a part of the PIP, data are coltecte
to monitor and track the effects of BMP implemeiotaias well as to judge overall project success.
Quality Assurance Project Plans (QAPPs) detaikthetegy of how, when, and where monitoring will
be conducted to gather the data needed to docuhreemMDL implementation goal(s). As data are
gathered and analyzed, watershed restoration sasksdapted to place BMPs where they will have the
greatest benefit to water quality.

12.0 ENDANGERED SPECIES ACT COMPLIANCE

The North Dakota Department of Health has reviethedist of Threatened and Endangered Species in
Grant County as provided by the US Fish and Wid8ervice (Appendix A). Although there are listed
species present in Grant, Morton and Sioux Couyitiey are not dependent on the waterbodies tkat ar
targeted by this TMDL. Itis therefore, the Depaent’s best professional judgment that the CedeelCr
and Crooked Creek TMDL poses “No Adverse Effectthtose Threatened and Endangered species listed
by the US Fish and Wildlife Service.

As mentioned in Section 9.0, the US Fish and WédHervice was sent a copy of this document far the
review during the public comment period. No comtaewere received from the US Fish and Wildlife
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Service, therefore we assume they concur with ssessment of “No Adverse Effect” to those
Threatened and Endangered species listed for Siaat and Morton Counties.
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Appendix B
EPA REGION 8 TMDL REVIEW FORM

Document Name: Cedar Creek and Crooked Creek Bactea TMDL
Submitted by: Mike EIl, NDDoH

Date Received: December 4, 2007

Review Date: December 28, 2007

Reviewer: Vern Berry, EPA

Formal or Informal Review? | Informal — Public Notice

This document provides a standard format for EP4iéte8 to provide comments to the North Dakota
Department of Health (NDDoH) on TMDL documents pdad to the EPA for either official formal or
informal review. All TMDL documents are measuregiast the following 12 review criteria:

Water Quality Impairment Status
Water Quality Standards

Water Quality Targets

Significant Sources

Technical Analysis

Margin of Safety and Seasonality
Total Maximum Daily Load
Allocation

. Public Participation

10. Monitoring Strategy
11.Restoration Strategy
12.Endangered Species Act Compliance

©CoNo~wNE

Each of the 12 review criteria are described bdlmprovide the rational for the review, followed by
EPA’s comments. This review is intended to ensorapliance with the Clean Water Act and also to
ensure that the reviewed documents are technisallypd and the conclusions are technically defemsibl



1. Water Quality Impairment Status

Criterion Description — Water Quality Impairment St atus

TMDL documents must include a description of tsiedl water quality impairmentsNhile the 303(d) list
identifies probable causes and sources of watelitguenpairments, the information contained in the
303(d) list is generally not sufficiently detailexprovide the reader with an adequate understagain
the impairments. TMDL documents should includeoadugh description/summary of all available water
quality data such that the water quality impairngeate clearly defined and linked to the impaired
beneficial uses and/or appropriate water qualitgretards.

Satisfies Criterion

Satisfies Criterion. Questions or comments pravioelow should be considered.

Partially satisfies criterion. Questions or comtsegorovided below need to be addressed.
Criterion not satisfied. Questions or commentwiged below need to be addressed.

Not a required element in this case. Commentgiestions provided for informational purposes.

Q000X

The Cedar Creek watershed covers approximately’ lsgBare miles in southwest North Dakota
and is part of the Missouri River basin. The towh8owman and Hettinger are the largest populatiemters in
the area. Cedar Creek originates in Slope Courdyflaws southeast through Bowman, Adams, Grant3iodx
Counties before it joins the Cannonball River 18&msouth of Raleigh, North Dakota. Norht Dako2086
303(d) list includes a 40.3 mile segment of Cedaek (from confluence with Hay Creek to confluendth
Cannonball River; ND-10130205-001-S_00) and a 4th88 segment of Crooked Creek (ND-10130205-006-
S_00) as impaired for recreational use by fecalaroh bacteria. Crooked Creek is a tributary ofi@eCreek.
The listed segment of Cedar Creek is a Classdastrand a medium priority (i.e., 2) for TMDL devetheent, and
the listed segment of Crooked Creek is a Classtidam and a high priority (i.e., 1A) for TMDL déepment.
The majority of the land use in this watershedyiscaltural. Approximately 89 percent of the subtershed is
pasture or rangeland — primarilly livestock (cowfcaroduction. Another 4 percent of the sub-waked consists
of small grain crops such as wheat, oats and hadepther 4 percent of the land in the sub-watedsk in South
Dakota where the landuse is unknown. The remail@indguses include roads, water, and woods.

2. Water Quality Standards

Criterion Description — Water Quality Standards

The TMDL document must include a description odpfllicable water quality standards for all affedte
jurisdictions TMDLs result in maintaining and attaining water djtiastandards. Water quality
standards are the basis from which TMDLs are esthbtl and the TMDL targets are derivat;luding
the numeric, narrative, use classification, andidegradation components of the standards.

Satisfies Criterion

Satisfies Criterion. Questions or comments pravidelow should be considered.

Partially satisfies criterion. Questions or comtsegorovided below need to be addressed.
Criterion not satisfied. Questions or commentwiged below need to be addressed.

Not a required element in this case. Commentgiestions provided for informational purposes.
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The listed segments of Cedar Creek and CrookeekGre= impaired for fecal coliform bacteria.
The North Dakota Department of Health has set tiaeravater quality standards that apply to all acef waters of
the state. The NDDoH narrative standards include:



“All waters of the state shall be free from subsis attributable to municipal, industrial, or other
discharges or agricultural practices in concentmats or combinations which are toxic or harmful to
humans, animals, plants, or resident aquatic bio{&ee NDAC 33-16-02-08.1.a.(4))

“No discharge of pollutants, which alone or in camdtion with other substances, shall:

1. Cause a public health hazard or injury to enwimental resources;

2. Impair existing or reasonable beneficial usethefreceiving waters; or

3. Directly or indirectly cause concentrations @llptants to exceed applicable standards of thereng
waters.” (See NDAC 33-16-02-08.1.e.)

In addition to the narrative standards, the NDDH $et a biological goal for all surface watersnef state:
“The biological condition of surface waters sha#l bimilar to that of sites or waterbodies deterrdibg
the department to be regional reference sites.®(N®AC 33-16-02-08.2.a.)

The North Dakota numeric standards for fecal caoiifdor these stream segments are: 200 cfu/100 manjgtric
mean of representative samples collected duringcangecutive 30-day period) and 400 cfu/100 mL {mar —
no more than 10% of samples collected during amgecutive 30-day period shall individually exceleel t
standard). The fecal coliform standard appliey doking recreation season from May 1 to Septeriberach
year.

Other applicable water quality standards are dssdi®n pages 8 - 9 of the TMDL.

3. Water Quality Targets

Criterion Description — Water Quality Targets

Quantified targets or endpoints must be providedddress each listed pollutant/water body combaorati
Target values must represent achievement of agpéoaater quality standards and support of ass@clat
beneficial uses. For pollutants with numeric wajenlity standards, the numeric criteria are gerigra
used as the TMDL target. For pollutants with naiva standards, the narrative standard must be
translated into a measurable value. At a minimang target is required for each pollutant/water fpod
combination. Itis generally desirable, howeverirtclude several targets that represent achievémen
the standard and support of beneficial uses (f0g.a sediment impairment issue it may be apprdpria
include targets representing water column sedinsenh as TSS, embeddeness, stream morphology, Up-
slope conditions and a measure of biota).

Satisfies Criterion

Satisfies Criterion. Questions or comments pravidelow should be considered.

Partially satisfies criterion. Questions or comtsegorovided below need to be addressed.
Criterion not satisfied. Questions or comment¥iged below need to be addressed.

Not a required element in this case. Commentgiestions provided for informational purposes.

Q000X

The main water quality target for this TMDL is bdson the numeric fecal coliform standards. Both
Cedar Creek and Crooked Creek, including its tebes, are impaired because of fecal coliform bécteCedar
Creek is fully supporting, but threatened, and ®eabCreek is not supporting beneficial uses bectacst
coliform counts exceed the North Dakota water qualandard. The North Dakota water quality stadidiar fecal
coliform bateria is a geometric mean concentranio200 cfu/100 mL during the recreation season fhday 1 to
September 30. Therefore, the target for this TM®200 cfu/100 mL. In addition, no more than lécpet of
samples collected for fecal coliform should excée cfu/100 mL.

The water quality target used in this TMDL msaintain a geometric mean fecal coliform concentrabn of 200
cfu/100 mL from May 1 to September 30, and no morthan 10 percent of the samples collected should
exceed 400 cfu/100 mL.



4. Significant Sources

Criterion Description — Significant Sources

TMDLs must consider all significant sources of stressor of concern. All sources or causes of the
stressor must be identified or accounted for insonanner. The detail provided in the source agsess
step drives the rigor of the allocation step. ther words, it is only possible to specificallycalate
quantifiable loads or load reductions to each sigaint source when the relative load contributioont
each source has been estimated. Ideally, therefioeepollutant load from each significant sourbesld
be quantified. This can be accomplished usingsgegific monitoring data, modeling, or applicatioh
other assessment techniques. If insufficient intesources are available to accomplish this step,
phased/adaptive management approach can be empsayiedig as the approach is clearly defined in tihe
document.

Satisfies Criterion

Satisfies Criterion. Questions or comments pravidelow should be considered.

Partially satisfies criterion. Questions or comtsegorovided below need to be addressed.
Criterion not satisfied. Questions or commentwiged below need to be addressed.

Not a required element in this case. Commentgiestions provided for informational purposes.
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The TMDL identifies the major sources of fecalifmyin as coming from nonpoint source
agricultural landuses within the watershed. Tlageeno known point source contributions in thisesstied.
Cropland and pastureland are the primary soureggifted. Approximately 89 percent of the sub-wshed is
pasture or rangeland — primarilly livestock (covfcproduction. Another 4 percent of the sub-waked consists
of small grain crops such as wheat, oats and hadepther 4 percent of the land in the sub-watedsk in South
Dakota where the landuse is unknown. The remaiainduses include roads, water, and woods. NDDoH
identified 7 animal feeding operations of 100 t@A@nimals and 4 animal feeding operations withefetivan 100
animals located in the riparian area or in a larathere pollution from livestock waste is certmirthe watershed.
Another 2 animal feeding operations were identiféth fewer than 100 animals located near the CEdaek
thought to contribute moderate amount of pollufimm livestock. Additional, unidentified animaldding
operations may exist in the watershed.

5. Technical Analysis

Criterion Description — Technical Analysis

TMDLs must be supported by an appropriate levéedfinical analysis It applies taall of the
components of a TMDL document. It is vitally impot that the technical basis fatl conclusions be
articulated in a manner that is easily understandand readily apparent to the reader. Of partaul
importance, the cause and effect relationship betwhe pollutant and impairment and between the
selected targets, sources, TMDLs, and allocati@exds to be supported by an appropriate level of
technical analysis.

Satisfies Criterion

Satisfies Criterion. Questions or comments pravidelow should be considered.

Partially satisfies criterion. Questions or comtsegorovided below need to be addressed.
Criterion not satisfied. Questions or commentwiged below need to be addressed.

Not a required element in this case. Commentaiestipns provided for informational purposes.
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The technical analysis addresses linkage betweewater quality target and the identified sources
of fecal coliform bacteria, and describes the modelmethods used to derive the TMDL loads thdten$ure that
the water quality standards are met. To deterthieeause and effect relationship between the waiaity target
and the identified sources, the load duration cume¢hodology was used.



A hydrograph or flow duration curve for Cedar Crees devleoped by generating a flow frequency tabieg
daily stream flow data over a 20 year period (12882) and plotting the points as a flow duratiorveu To better
characterize the hydrograph of the listed stresgms@t a load duration curve was derived for a nooimigj site
located south of Raleigh, ND. The load duratiorvewas derived for this site using the 200 cfu/firfl0fecal
coliform water quality standard. Observed in-gtndacal coliform bateria concentration data cobecat the
monitoring site were converted to pollutant loagistiultiplying concentrations by the flow and a cersion
factor. These loads were plotted on the load craiurve graph. Points plotted above the 20016@/mL target
curve exceeded the water quality target. The cwa®separated into three different flow regimefatiitate the
potential loading sources within each regime.

The load reductions derived from the Cedar CreelOLMiill also be used for the listed segment of G Creek
because of the limited samples collected on Cro6kegk. This approach is appropritate for seue@dons: 1)
Crooked Creek is a tributary to Cedar Creek andriurtes to the bacteria load in the listed segmoé@edar
Creek; 2) the Cedar Creek and Crooked Creek wadsshave nearly identical land use patterns; 3péneent of
samples exceeding the water quality standard aréasifor both creeks; and 4) the sources of bactand the
BMPs that will be used to reduce bacteria loadimthé two watersheds are identical.

The use of one load duration curve to addresst@disegments seems acceptable in this instance
given the lack of data in Crooked Creek. In therferwe hope that watershed assessments will hgnaeisto
collect adequate sample datasets to derive sepaaateluration curves for each listed segment.

EPA Region 8 is working to improve our knowledgetad load duration curve approach developed byd&ruc
Cleland as supported by the recently released go@document
(http://www.epa.gov/owow/tmdl/duration_curve guideg2007.pdf. We also plan on comparing that
guidance/knowledge to the load duration curve agghes used by the Region 8 states. Once the &nialys
complete we plan on developing some Regional stiggsson the use of load duration curves to achitter
consistency between the states. This may resaliggested changes to parts of North Dakota's doaation
curve approach. In particular we plan to look Bt$use of the linear regression lines to derivedRisting loads
and the load reduction goals used to guide impl¢atien efforts.

6. Margin of Safety and Seasonality

Criterion Description — Margin of Safety and Seasality

A margin of safety (MOS) is a required componerthefTMDL that accounts for the uncertainty about
the relationship between the pollutant loads areldhality of the receiving water body (303(d)(2)(c)
The MOS can be implicitly expressed by incorporptirmargin of safety into conservative assumption
used to develop the TMDL. In other cases, the Soe built in as a separate component of the TMDL
(in this case, quantitatively, a TMDL = WLA + LAMOS). In all cases, specific documentation
describing the rational for the MOS is required.

UJ

Seasonal considerations, such as critical flow @dsi(high flow, low flow), also need to be conseder
when establishing TMDLs , targets, and allocations.

Satisfies Criterion

Satisfies Criterion. Questions or comments pravioelow should be considered.

Partially satisfies criterion. Questions or comtsegorovided below need to be addressed.
Criterion not satisfied. Questions or commentwiged below need to be addressed.

Not a required element in this case. Commentgiestions provided for informational purposes.

LD

To account for the uncertainty associated withvkimsources and the load reductions necessary to
reach the water quality target of 200 cfu/100 miLO& explicit margin of safety is included in th®IDL. The
10% margin of safety was derived by taking 10%hef TMDL load for each flow regime.



Seasonality was adequately addressed in the loatialucurve approach which used 20 years of flavad
covering all 12 months of the year. Also, the watgality standard is seasonally based on the adoreseason
from May 1 to September 30 and controls will beiglesd to reduce fecal coliform loads during thessea
covered by the standard.

7.

TMDL

TMDLs include a quantified pollutant reduction tatg According to EPA regulations (see 40 CFR
130.2(i)). TMDLs can be expressed as mass peftiine, toxicity, % load reduction, or other mesges
TMDLs must address, either singly or in combinateech listed pollutant/water body combination.

Criterion Description — Total Maximum Daily Load
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Satisfies Criterion

Satisfies Criterion. Questions or comments pravidelow should be considered.

Partially satisfies criterion. Questions or comtsegprovided below need to be addressed.
Criterion not satisfied. Questions or comment¥iged below need to be addressed.

Not a required element in this case. Commentgiestions provided for informational purposes.

The TMDL established for Cedar Creek is basecherldad duration curve described in the

Technical Analysis section. This approach usestfiosv regimes for the TMDL - high flow, moderatevi and
low flow. The fecal coliform TMDL loads are 1.45¥E2 cfu/day, 8.408E+10 cfu/day, and 3.560E+09 efyfdr

high, moderate and low flow respectively.

8. Allocation

Criterion Description — Allocation

TMDLs apportion responsibility for taking actionsallocate the available assimilative capacity argon
the various point, nonpoint, and natural pollutaaurces. Allocations may be expressed in a vaoiety
ways such as by individual discharger, by tributeugtershed, by source or land use category, by land
parcel, or other appropriate scale or dividing @sponsibility. A performance based allocation
approach, where a detailed strategy is articulatedthe application of BMPs, may also be appropiat
for nonpoint sources. Every effort should be madee as detailed as possible and also, to base all
conclusions on the best available scientific piihes.

In cases where there is substantial uncertaintyardipg the linkage between the proposed allocations
and achievement of water quality standards, it lm@yecessary to employ a phased or adaptive
management approach (e.g., establish a monitoriag  determine if the proposed allocations are, i
fact, leading to the desired water quality improeens).

Satisfies Criterion

Satisfies Criterion. Questions or comments pravidelow should be considered.

Partially satisfies criterion. Questions or comtsegorovided below need to be addressed.
Criterion not satisfied. Questions or comment¥iged below need to be addressed.

Q000X

Not a required element in this case. Commentgiestions provided for informational purposes.

This TMDL addresses the need to achieve reductrofecal coliform bacteria loads to attain water

guality goals in Cedar Creek and Crooked Creele dllocations in the TMDL include a “load allocatio
attributed agricultural to nonpoint sources, anggplicit margin of safety. There are no knownnp@ource
contributions in this watershed. All of the nongaource load is allocated as a single load bectgse is not
enough detailed source data to allocate the loageoific nonpoint sources. Three flow regimesshiasen



identified for the TMDL and each regime has theacaty to deliver pollutant loads from different soes in the
watershed at varying magnitudes. To reduce nohpoimrce pollution for each flow regime, specifiglBs are
described in the TMDL that will mitigate the effedif fecal coliform loading to the impaired stresegments.

Section 8.0 of the TMDL describes the specific BNtPsiore detail.

0. Public Participation

Criterion Description — Public Participation

The fundamental requirement for public participatis that all stakeholders have an opportunity ¢o b
part of the process. Notifications or solicitat®for comments regarding the TMDL should clearly
identify the product as a TMDL and the fact thawilt be submitted to EPA for review. When thalfin
TMDL is submitted to EPA for review, a copy of tbexments received by the state should be also
submitted to EPA..

Satisfies Criterion

Satisfies Criterion. Questions or comments pravioelow should be considered.

Partially satisfies criterion. Questions or comtsegprovided below need to be addressed.
Criterion not satisfied. Questions or commentwiged below need to be addressed.

I

Not a required element in this case. Commentgiestions provided for informational purposes.

The TMDL includes a summary of the public partétipn process that has occurred. It describes
the opportunities the public had to be involvethi@ TMDL development process. Copies of the drtfDL were
mailed to stakeholders in the watershed duringipaeimment. Also, the draft TMDL was posted on NIbBs

Water Quality Division website, and a public notfioe comment was published in three newspapers.

10. Monitoring Strategy

Criterion Description — Monitoring Strategy

TMDLs may have significant uncertainty associatétl selection of appropriate numeric targets and
estimates of source loadings and assimilative ciéypadn these cases, a phased TMDL approach may
necessary. For Phased TMDLs, it is EPA’s expamdiiat a monitoring plan will be included as a
component of the TMDL documents to articulate teama by which the TMDL will be evaluated in the
field, and to provide supplemental data in the feitio address any uncertainties that may exist when
document is prepared.

Satisfies Criterion

Satisfies Criterion. Questions or comments pravioelow should be considered.

Partially satisfies criterion. Questions or comtsegorovided below need to be addressed.
Criterion not satisfied. Questions or commentwiged below need to be addressed.

(O
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Not a required element in this case. Commentgiestions provided for informational purposes.

Future monitoring is recommended in Section 10 TMDL to address margin of safety and

seasonality needs, as well as provide additional eensure that the goals of the TMDL are met.



11. Restoration Strategy

Criterion Description — Restoration Strategy

At a minimum, sufficient information should be jded in the TMDL document to demonstrate thatef th
TMDL were implemented, water quality standards wWd attained or maintained. Adding additional
detail regarding the proposed approach for the oestion of water quality is naturrently a regulatory
requirement, but is considered a value added compoof a TMDL document.

Satisfies Criterion

Satisfies Criterion. Questions or comments pravidelow should be considered.

Partially satisfies criterion. Questions or comtsegorovided below need to be addressed.
Criterion not satisfied. Questions or comment¥iged below need to be addressed.

Not a required element in this case. Commentgiestions provided for informational purposes.
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The North Dakota Department of Health will workikvthe local soil conservation district, local
volunteer groups and landowners to initiate resimmgprojects in the watershed.

12. Endangered Species Act Compliance

Criterion Description — Endangered Species Act Cdrapce

EPA'’s approval of a TMDL may constitute an actiabject to the provisions of Section 7 of the
Endangered Species Act (ESA). EPA will consulapgpsopriate, with the US Fish and Wildlife Service|
(USFWS) to determine if there is an effect ondigiedangered and threatened species pertaining to
EPA'’s approval of the TMDL. The responsibilityctmsult with the USFWS lies with EPA and is not a
requirement under the Clean Water Act for approvilDLs. States are encouraged, however, to
participate with USFWS and EPA in the consultafioocess and, most importantly, to document in its
TMDLs the potential effects (adverse or benefidiad) TMDL may have on listed as well as candidat: a
proposed species under the ESA.

Satisfies Criterion

Satisfies Criterion. Questions or comments pravioelow should be considered.

Partially satisfies criterion. Questions or comtsegorovided below need to be addressed.
Criterion not satisfied. Questions or commentwiged below need to be addressed.

Not a required element in this case. Commentgiestions provided for informational purposes.
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NDDoH will coordinate with the USFWS on poteniialpacts of this TMDL on endangered and
threatened species.



